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I_ INTRODUCTION

My assigned topic, "Contractor and Government:
Teamwork and Commitment," is a subject about which I
am vitally interested. The successes of the U.S.
space program were built on such teamwork and
commitment.

It seems only a short time ago that man's role
in space was an unknown quantity. In rapid succes-
sion, however, the flights of Shepard, Glenn, and
Armstrong demonstrated man's capability to live and
travel in space. Consequently, we no longer live
with the same awe of space.

The success of these joint industry-NASA
efforts in achieving our Nation's space goals testi-
fies to the validity of our team's past coanituent,
management expertise, communications techniques, and
teamwork over a period of 25 years. Today, however,
We are at the beginning of a new era in space which
poses significantly new challenges as we move into
the second 25 years of the U.S. space program.

S • First, We must make use of the new tech-
nollL_es becomin_avallaot_ to_ve our
et-F_c_ive utilization of our _iTed
resources.

• Second, we must J_et the challenge of inter-
national competition in space (a challenge
we welcome!).

• Third, we must establish a permanent manned
presence in space.

Fourth, we must move from an era of primar-
ily space exploration to an era which also
optimizes the commercial uses of space.

These new challenges, when considered in their
totality, constitute the beginning of a new era -
the Space Business Era. They require that we
reexamine, revitalize, and initiate imaginative new
ways of doing business in two closely interrelated
areas: (I) within the Government organization
itself and (2) in our joint industry-Government
partnership.

Because of my familiarity with the U.S. space
program, [ naturally have tended to select exiles
which relate to it. In some instances, these
illustrations may have direct applicability to a
particular organization; in other instances, they
may apply only indirectly. However, the important
message we all must leave with is that: To be
successful in this world of new challenges, we must
not only extensively reexamine internally the way we
do business in order to be more effective and effi-

cient, but, equally important, we must also find
more productive methods of working together.--'_e
_s__ys_7_1_h_e_adversa_la_e-'lation -
ships. We must see_ay_s--Eo-dev_Ibp_IiIN:I(IN
_Tt%'ations.

*Center Director

Our intent is to get started and to set our
sights high. Such an undertaking is perhaps equal
to or greater than the one we faced more than 25
years ago when the space program was just beginning.

II. Improving Our Methods of Doing Business

I would like now to highlight some efforts
which we have underway to improve our methods of
doing business. First and foremost, the NASA Admin-
istrator has given us a major new goal: That NASA,
in doing its daily business, must strive to become a
national leader in de_ a_ _on of
advanced technology and manage_nt practices. This _ "_
goa-_l-i_-_KsTs-tent with the national goal recom-
mended by the recent White House conference that the
Government: "Provide national leadership and act as
catalyst in motivating organizations to focus on
productivity and productivity-enhancing activities

J
...

However, attempting to achieve this new goal
has proven to be a significant and difficult chal-
lenge. It is forcing us to get out of the comfort-
able ruts we have gradually developed for ourselves
during the past 25 years. It is requiring us to
change our mindsets and to continually question why
we do busine_w_y we do.

One of the most difficult problems we have to

deal with is how to get decisions made at the right
level. As RASA has matured over the years, too many

deci_ps have gravitated, or perhaps have been
pulled, too h'h_the management ladder. As a
result, it is taking J_ long to make decisions and,
in many instances, I am also concerned_thaE_be

the best decisions are not being made.

We are attempting to reverse this process and
get d_i))nn_ madp_l_L_hel_$t___f_cttveiev_l ....

However, we have no magic answers on how to achieve
a proper balance. Therefore, we would welcome

suggestions.

/ f

In addition to looking at our decisionmaking
processes, we are exploring and evaluating for
application within NASA a whole host of productivity
iro_nt_IJ_plicat)ons. These _e f_(_m_emlpl6y_e

pa_Jon teams to advance _ office technelogy _sucTas p_rsonal com_ut_a_p_ lca_ use

/of computer'-aided design/c(x_puter-aide_anufactur-

ing (C_. I will review a few of these appli-
cations which I believe merit attention.

American Productivity Center White Collar Produc-

tivity Improvement Project

We have joined together with nine leading
industrial firms and the American Productivity
Center in a 2-year action research project. It is
designed to investigate means of improving the
productivity and effectiveness of our professional
and white-collar workers. At this time, there are

approximately 40 pilot oroiects in operation in such
functional areas as engineering, research and devel-
opment (R&D), accounting, management information
services, personnel, and marketing and sales.
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The private firms involved include such indus-

try leaders as Johnson & Johnson, TRW, Atlantic
Richfield, Northern Telecom, Ortho-Pharmaceutical,

Rockwell International, Warner-Lambert, McDonnell-
Douglas, and Armco. Although the overall project is
not scheduled for completion until a year from now,

pr_j_Dd i_._Lt_a _--Ft--is-aiready
beginnlng to realize its objective of improving

product !v!ty and organ iza_'effect i_eRe_%

Implementinq NASA/Contractor Conference
Recommendations

Another major productivity improvement effort
currently underway in NASA substantially involves

and affects our relations with our partners in the
space business - the contractor community. Industry
accounts for approximately 85% of NASA's tea__....

effort; it is the J_jL_]._m_nt in achieving the
uctivity and _uality improvement vital to the
h'_'_pa_'prG_am. Therefore, if we can aid

the aerospace industry in doing its job more effec-
tively and efficiently, we will be a long way down
the road to doing NASA's overall job better.

To so_ extent, the aerospace industry is a

maturing industry. As a result, we have built up
procedures, techniques, and operations which,
although successful in the past, may now be out-
moded. Accordingly, we must stimulate industry to

look for innovative ways of doing business and
discard the outmoded. And industry, from their
perspective, must point out to us where we, the
Government, can improve our ways of doing business.

Therefore, in a series of workshops held last
winter, we asked industry to give us their views on
the major impediments to a more successful industry-
NASA working relationship. And lo and behold, as a
Walt Kelly comic strip character once put so well:
"We have met the enemy, and they are us!" Our part-

ners came back in short order and quickly pointed to
a number of areas where we, NASA, presented stum-

bling blocks. The identified impediments were not
necessarily new concerns. For example, they
included such items as:

• We have too many different people giving
direction--_-t-6_c_ntractors.

• We spend toLmuch time telling industry
'_" to do th_ngs, rather than specifying
"what" we want.

• We are untimely in our contractual actions.

The list is too lengthy to discuss in detail.
There was, however, one possible "surprise" on the
list: industry wants us to increase the frequency
with which we provide them feedback on their
performance. They want to be'T6--a-_ p_ition
t_ur requirements in a more timely fashion.

Dismayed but undaunted by this development, we

proceeded to set up _Jgd_r_:NAS_e_ms
to develop recommendations on actions to be taken to
eliminate, or at least minimize, these roadblocks.

These five teams presented their recommendations
late this spring in a 2-day meeting chaired by the
NASA Administrator.

In almost every instance, the teams Found that
the action necessary to correct the problem could be

largely accoa_lished within NASA's current author-

ity. That is, no changes in Government laws or
regulations were required. These joint industry-
NASA teams were very effective in translating what
could have been platitudes into specific actions.

Beginning this summer, we began taking actions
within NASA to remove many of these stumbling
blocks. Hopefu|ly, our industry partners will begin
to see tangible results this Fall.

In August, the NASA Administrator issued a
NASA=wide action plan formally establishing our
commitment to implementing the majority of the joint
industry-NASA recommendations. In the meantime, I

had already set up an implementation committee at
the Lyndon B. Johnson Spa't_e--Ce_ter(JSC) chartered
to develop an action plan to implement the recommen-
dations as they relate to JSC.

Implementing action affects two major areas: _ ;[_._
existing_l-_lations and new contracts.
In e_"o_"neW_66_ra_ual relationships; weare at
a particularly fruitful juncture. We are about to
embark on a major new program - Space Station. We
are making every effort to ensure that, as the new
industry-Government responsibilities are assigned,
the joint industry-NASA recommendations are incor-

porated into our implementing actions. Our goal is
to strive to make the partnerships that develop in
these contracts a model of effective industry-
Government relationships.

Implementing the changes necessary to meet this
goal will be no easy task. We must find a way to
make all levels of our organization aware of the
issues and ideas and ready to change. However, the

benefits to be realized are too great not to commit
w_olly to the necessary effort.

Creatinq WIN-WIN Situations

In addition to looking at procedural ways to

improve our day-to-day working with industry, we
must be more innovative in d@veloping more WIN-WIN

situations in which both the Government, representZ
ing the taxpayer, and the firm, representing the
stockholders, can realize their objectives.

Incentive contracts have always been our
primary'tool to m6Tivate business in the R&D envi-

ronment. We are now placing increasing reliance on
this contractual tool to focus on developing even
more innovative and cost-effective ways of doing
business. In some instances, new.incentives are

taking the form of increased fees based on a
subjective evaluation of a firm's initiative in

developing new and improved methods to streamline
and otherwise reduce the ultimate cost of operations
to the Government. In other instances, there is

prescribed percentage dollar sharing based on costs
saved. Generally, in these cases, the pool of funds
from which awards are made consists of otherwise

unearned award fee funds.

The contractors, in turn, are tying their own

employee boO, and rewa_arrdsystems to the same type
of criterTa. The net _It _ that, more and more,
we are getting the entire space business community
to address this major productivity improvement

challenge.
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New Dimensions for Commitment and Teawdork in the
Space Business Era

So far, I have been discussing ways in which we
can improve our ongoing, day-to-day working rela-
tionships. However, as we move into the Space
Business Era, there are new dimensions and new chal-
lenges for tea_rk and comitment. Private sector
investment and involvement is essential if the
enormous commercial potential of space is to be
developed. The challenge to industry is twofold.

First, iustrnd.u}tr_L_m_L_QnJ_0_W_r_ns_-
in managlng and operating larger segments

of the space transportation system. This will
enable NASA, as an R&D organization, to devote a
greater portion of its limited resources to the
develop_nt of new technelO_Ly.

Second, the potential use of space for perform-
ing c_mmercial activities is almost limitless. The

commercial development of the in-space manufacture
of biological materials as well as a host of indus-
trial materials appears among the most p_ising of
Hat witl be the next entrepreneurship successes.
The full scope of ccamL_rcial uses of sNce can only
be surmised. The real answer lies with industry,
from which the ideas will come to make a commercial
bonanza of space. I would like to first discuss

industry's_ responsibili!lj_s in carrying out
_nt programs and then turn to the broader
role of the private sector i, Lilecommercial uses of

space.

Streamlining Shuttle Operations

For ti_ U.S. public and the world ie general,
our most visible program today is the Space Shuttle.
Although each Shuttle mission offers muCh of the

same drama that surrounded the early space programs,
the measures of success are becoming much more
demanding.

In the past, our manned space programs have
been R&D efforts. With Space Shuttle, we are
evolving frem an R&D effort into a more routine
operation - the National Space Transportation
System. The National Space Transportation System is
a major national resource or capability, designed to
take private, _verrm_nt, and international payloads
into space - on a routine basis.

This phrase "on a routine basis" provides the
new, more demandimj basis for eyaluatirw) our per-
formance. "On a routine basis" is tr_mslated to
mean on time and successful, with a miflimom of cost
and e_ro-r_-- that is, more busiresslike.

The achievement of routine operations (whic_
the public has already translated into a new per-
formance standard for us) poses a significant
challenge to both NASA and industry. We must not

_._only conduct flights on a routine bas_s, but we must
also conduct them with the same 11!jghstandards of

_./.._a1_.__L__ demonstrated i_ previous
_v "space programs.

Furthermore, we must be able to substantially

7C_iR_asethenumberof_)j0hts. One offur_
immediate objectives is developing the capability to
fly Z4 Shuttle missions a year. To do so, we will

/have to irvql_r_qy.__onour proven method of operations
_L_byyan order of magnitude: ConSequently, all re-"

sponsible NASA centers and contractors are heavily

involved in identifying new ways to streamline our
operations.

At JSC, extensive efforts are underway to _'_

reduce the time required to plan for misssEig_ns, tra_j_

as_nauts _flight control__ _te /3_
proposed _ds into upcoming miss_o_6-fi_-.At
the same time, similar efforts are underwa_ at the

John F. Kennedy Space Center (KSC) to reduce the
lau_zb_.tu_round time as well as the t'i_required/_

to !ntegrate the ca_with the Orbiter.

To achieve these reduced turnaround times,
various approaches are being used. They include
establishing "freeze points," or milestones in the

mission preparation schedule heondo__h time, /
hardware, soft.re, or procedura__ r*nnnt be _"

iRtr.l_lMEA_ into the operations sequence. Standard-

iza_n and aute_ures and a_es _
are other key elements in reducing turnaround time.

However, the streamlining of Space Shuttle
operations will also involve a significant reallo-
cation of responsibilities between Government and
industry. In the long run, this reallocation of
responsibilities may be of greater i_)ortance than
the initial streamlining efforts briefly outlined
here. We have already begun this .reallocation of_
resnnn_ibiliti_s. At KSC, the Shuttle Processing_
Contract is already in place. At JSC, industry is / ._
preparing to bid _n the Space Transportation System/fT
Operation_ct_the F1ihtE_nt
P__-L'_'nEract. These co_olve
bi_l-FT_-s-ofdollars.

For each contracted effort, a single contractor
has been, or will be, selected to manage and provide
the _s support that former_was provided by
a lar-_m_r of contractors and then managed and
coordinated in depth by NASA. The new contracts
will allow NASA to delegate extensive management k_
responsibilities to e_n_-i_i__e_s _
its____(_i_"_er_)ons suppor_ _ /f,

Contracts for as long as 15 years are planned

for each activity. This duration wlll give the
contractors the _n__ce_Jp_ran_e I

_s, wit_i_utsacrifi_i___s_ of

support. __ a _ contract_
with even gl_l_Rer fee opportunity for the contrac-

tor. The a_erall objective is to it_k-
___C(_duc_y and cost consciousness t_
and to make S_tle mission cos_T-C_o_etitive with
those of ot_$pace transportation systes_.

lecidentall_, to further maximize the benefits
to be derived from this reallocatim of responsibil-
ities, we are c_raating with the U.S. Air Force to
determine whether similar contractua-T-instru_nt$

can be used in support of U.S. Air Force Shuttle
operations at Vandenberg Air Force B_se and Colorado
Springs.

By turning over more of the responsibility for
management and operation of Shuttle operations
support to contractors, NASA will be able to concen-
trate more resources on its traditional areas of

research and development, especially the Space
Station Program.
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Space Station participants and should not only speed up the
overall process but also ensure more accuracy than

Concurrent with the challenge associated with ever before.
implementing an operational National Space Transpor-
tation System, we have also been assigned by the With the advent of man living and working in

President the responsibility to develop a permanent jspace for extended durations, we are also initiating

manned presence in space - the Space Station _.studies to i_ve man's productivity in space.
Program. "' _Study and attention is beih_T_n n_bnly to-man-

Imachine interf_erf.sl£,_s, but also to the extensive use_

/ The S_ace Station Proqram provides an exciting _a_'_b_ia_t_Ton_ndrobotics to reduce demands on th-e-_

/new chal!enge to _he _'_-_g_tlon and innovativeness Z_rew _or rou-ti-neoperations and maintenance tasks.
/ olrb-611T-Government and industry in finding Dew ways By us'ng these techniques, the Space Station pe son-

to imrp_.ove the product_v_t_y.And_eff_ct_venes.s of nel will have more productive time for industrial,
,w_ _this ent1"re_"te'am_IT_is committed to providing a technology development, or scientific purposes.

fully functional manned Space Station in the early
1990's for a total cost of $8.0 billion (1984

dollars), less than the cost of building the Space
Transportation System.

The Space Station is different from previous
manned spacecraft in that its purpose is not trans-
portation; instead, it will be a multipurpose,
permanent facility, designed for use as a national
resource. The Space Station must meet the require-
ments of a diverse user community consisting of
private entrepreneurs, technology d_velopers, and
scientists. Many are interested in exploiting the
advantages of the near weightlessness of space.

/

The task of building this multipurpose facility

requires deesiq_to_cg_tapprJ_a_hes that are, at
best, only in the conceptual stages at this time. A
number of preliminary ideas and _or,.epts are under
consideration to meet this challenge. One such con-
cept is for use of "protoflight" hardware, in which
the same umit used for development and certification
is used as the flight article. Other concepts in-
clude extensive use of_ty, use of on_Qr_it
ma.trd_i_bility, and using: approac_e-s to

permit evolution of subsystems and space modules in
space over time. These concepts involve the more

innovative and extensive u__Qf ground testbe_ddsas
technical development tools to evaluate new technol-
ogy as it becomes available.

Let me expand briefly on the notion of common-
ality. In the Space Transportation System Program,
different elements were provided by different NASA
centers and different industry teams. Although an
attempt was made to achieve commonality in some
components, the final product, although similar, was
not identical. In the Space Station Program, a 20%
cost advantage for extensive use of common syste-m_"
has already been factored into cost p_]ections;

thus, it is imperative that at least this level of
commonality be developed.

Another concept being implemented at the outset

of the Space Station Prog_a_ is to make ma_ximum use

of _1_vance_ techno_logy fo_l_QA_:I_$..c_"_l_o'nan_.____a---_a'-s'_.e_aBa_ementsystems. These systems
will be-s'F_'r'ed_b'y'bothGovernment and industry to

/,enhance the r_l_id and precise tr_I_fer of current
_v_-dz_f_rji_l_,_pn.The plan is to provide a hiQlt__gree

_,'/of orifice autp_mation and reduce the amount of paper
generat_e_To-_a minimum.

In an extension of this concept to the design

and manufacturing functions, the baseline configu-

ration will be contained in a com_rTzeddata,-_ __.I,_f,_AD/GAM _stem_ and software will
allow easier updating of the engineering data base.
This information will be readily available to all

With respect to the international aspect of the

Space Station Program, this participation is envi-
sioned in three distinct roles: builder, operator,
and user. A number of benefits can be gained by
this participation, not the least of which is to
help share development and operations cost. New

ideas and new methods of international cooperation
will be needed to encourage and implement these

joint ventures.

Commercial Uses of Space

In both the Space Transportation System Program
and the Space Station Program, NASA and industry
have fairly well defined tasks. I would like to
turn now to that aspect of the space program where
the future lies more with industry than with Gov-

ernment; that is, industry's role in finding ways
to make beneficial use of space for commercial
activities.

President Reagan, both in this year's State of
the Union Address and in his recently issued (July
20, 1984) National Policy on the Commercial Use of
Space, makes the expansion of private sector invest-
ment and involvement in space a major objective of

the U.S. Government. The U.S. Congress has endorsed
this thrust.

Concurrent with the President's initiative,
NASA established a task force to develop an Agency-
wide policy and program plan to enhance the Agency's
ability to encourage and stimulate free enterprise
in space. The task force reached three fundamental
conclusions.

First, commercial activities in space by

private enterprise should beg!n now.

Second, the natural and bureaucratic b_ar:
r.-i_s inhibiting the commercial use of space

need to be and can be rli_._e_d or removed
through actions of the Governme_'-_f_-
vate enterprise.

Finally, with firm resolve and the commit-
ment of re.a_p__qableresources over a_ber
of years, a partnersh'_pBetween Government
and private enterprise can turn space into
an arena of immense benefit.

These conclusions led to the following five
principles to govern NASA co__.e_cial space poli_y.

(_) The Government should reach out to and

establish ne_Ld_D._s with the private
sector.
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(2)

(3)

(4)

(s)

The Government should not be the overall

"u_e of a pro ject' s leas ibiIit_¥-_Tmpede
Kate efforts to undertake commercial

space ventures.

If the private sector can operate a space
venture _ore efficiently than the Govern-
ment, then such co1_rcia] utilization

should be e_ou_pg_d.

The Government should invest in hiq_.

which encou_g_rlvate investment.

The Government will consider a significant
contribution to a private sector initia-
tive under two conditions:

(a) There must be significant private
capital at risk:

(b) There must be sLqnificant potential
benefits, such as a contribution to

economic health or to a positive
balance of trade.

Thus, beginning immediately and continuing in
the long term, commercial activities in space offer
great promise for private enterprise. There is also
great risk. To help offset this risk, the Govern-
ment, as a partner, en s a itted to
support private sector commercial initiatives.

[II. Summary: Challenge and Commitment

In summary, one can only conclude that the
challenges of space are many, and they are manifest.
The President has charted a course that opens wide
thedoor of space for U.S. industry. NASA, as an
operating arm of the Government, is aggressively
seeking ways to broaden and facilitate the role of
industry as a major stockholder in the business of
space.

With a firm commitment over a number of years,
industry, the universities, and the Government work-
ing together can turn space into an arena of immense

benefit for our Nation. The question is how will
industry respond to this challenge? I believe the
answer will be most positive.


